INTRODUCTION
THE experimental production of corneal vascularisation has been performed by various workers. Ehlers (1927) made daily applications of ethyl alcohol to rabbits' corneae resulting in a loss of corneal transparency 'and an ingrowth of vessels from all round the limbus into the anteri6r two-thirds of the cornea. Julianelle (1933) produced " pannus " formation by intra-corneal injection of proteins after sensitisation of rabbits and monkeys. Mann (1943) described new-vessel formation in the cornea after application of mustard gas and related substances. In none of-these FIG. 1. Note the isosceles triangular area of vascular infiltration from the limbal plexus above. methods was the injury sufficiently localised or of an intensity constant enough for our purpose.
From clinical observation it is known that,9 if a localised lesion of the cornea is accompanied by v'ascularisation, the vessel formation-usually begins at the part of the l.imbus nearest to the lesio'n, and that it often tends to take a triangular form as indicated in Fig. 1 Table I . In these corneae, as in the others subsequently examined, the vascular triangle was isosceles (Fig. 1) . sides in mm.
In rabbits A and B with a lesion 17 mm. from length of " d " (Fig. 3 ) was the same-3 3 mm. grew from all parts of the limbus within 3 3 mm.
the lesion. Again, in rabbits C and D, with a the limbus, the That is, vessels of the centre of lesion 21 mm.
FiG. 3.
A diagramatic representation of the vascular triangle. The vessels do not all grow towards the lesion as shown, but tend to grow towards the centre of the cornea (Fig. 1 ).
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group.bmj.com on October 29, 2017 -Published by http://bjo.bmj.com/ Downloaded from from the limbus, vessels grew from all parts of the limbus within 3-1 mm. of the lesion. On the other hand, when the lesion was placed 4*2 mm. from the limbus as in rabbit E, the limbal vessels were not affected, and no vascularisation was produced.
The approximation of the measurements for " d " in these four corneae (3.3, 33, 31 and 3-1 mm.) stimulated us to repeat the experiment on a larger scale in order to investigate further the degree of constancy of " d " for a standard lesion.
Experiment 2. This experiment was carried out along similar lines, but both corneae were injured in each rabbit. In this group, only 10 successive daily cauterisations were done. Moreover the cautery point was larger and the temperature was slightly higher. The standard lesion, although, c.onstant within this group, was therefore different from that used in experiment 1.
The results in the second series of 8 rabbits involving 16 corneae are shown in Table II . Triangular areas of corneal vascularisation were obtained tn all the eyes. The experiment on the left eye of rabbit G was spoiled by an error in the technique. In rabbit F the wounds became infected, as shown by general redness of the conjunctiva and a discharge from the eyes. All the other eyes were white and without discharge. We therefore excluded the results from these animals. In the. remaining 13 corneae the distance from the centre of the standard lesion " to the basal angle of the vascular triangle is fairly constant. The mean of the measurement of " d" in these 13 corneae is 4-2 mm. with a standard deviation of 0 21 mm. The range is from 3 8 mm. to 4 4 mm.
In corneae H rt. and H lt. a triangle of pigment was noted to occupy the same position as the vascular area (Fig. 4) . In the remaining rabbits limbal pigmentation was very slight or absent. Fig. 3 ). These findings could be accounted for by assuming that a factor, which is produced by the corne'al lesion at A (Fig. 3) , diffuses from that situation equally in all directions, and in doing so becomes less effective the further away it is from A. The amount of t-his factor present at the anglkes B and C at the base of the, vascular triangle would represent the minimum amount of the factor capable of stimulating limbal vessels to bud. Beyond B and C the concentration of the factor is apparently too low to stimulate budding.
The shape of the resulting vascular area can be readilymappreciated by studying Fig. 5 . Each large black circle represents a standardllesion, and the distance between the concentric lines is 1 mm. A factor diffusing from the lesion will become weaker, 252 group.bmj.com on October 29, 2017 -Published by http://bjo.bmj.com/ Downloaded from the further it is from the source. Let us assume that, for this particular lesion, the factor is able to stimulate vascularisation upto the 3 mm. ring, while beyond this distance the factor is too weak to produce new vessels. It can be seen from Fig. 5 that, although the shape of the vascular triangle varies according to the distance of the lesion from the limbus, the distance from the lesion to the basal angles of the triangular area remains unchanged.
FIG. 5.
The black circle represents the standard lesion. The concentric lines are placed at lmm. intervals. The shaded area indicates the theoretical shape of the area of infiltration.
The distance " d " (Fig. 3) is the radius of the zone in which the concentration of the " factor " is sufficient to produce vascularisation from the limbus.
The findings would then appear to offer evidence that newvessel formation in the cornea, in the circumstances described, depends on a factor released by the primary lesion and diffusing from the site of the lesion.
Studies of the retina have also shown evidence of the presence in thait tissue, in certain circumstances, of a factor or factors able to influence the budding of new vessels (Michaelson, 1948) . The nature of the factor liberated at the site of the burn might possibly be a substance similar to histamine directly affecting the limbal vessels. On the other hand there= is evidence accumulating which suggests that there may be present in the normal corneae a substance, or substances, which prevent the invasion of limbal vessels (Wise, 1943; Bacsich and Riddell, 1945; Bacsich and Wyburn, 1947) . Destruction of this substance around the site of a thermal burn would allow new-vessel invasion of the cornea in a manner similar to our findings.
According to Mann (1944) , pigmentation of corneal epithelium is evidence of healing by " sliding " of epithelial cells from the limbus.on to the cornea. In the two corneae in our second series where pigmentation was present, the pigment was distributed in
The epithelium is above. The vessels occupy the anterior two-thirds of the cornea. There is also considerable cellular infiltration. a triangular form and co-extensive with the underlying new vessel formation. Furthermore, the vessels occupy the anterior half of the substantia propria and epithelium (Fig. 6 ). To us this raises *the possibility that there may be a common mechanism influencing epithelial sliding and new-vessel formation.
This work has raised a number of interesting problems about the nature of the new-vessel stimulus, and it is hoped that further investigation will provide a clue to its structure.
SUMMARY
(1) A method is described for producing a relatively standard corneal lesion in rabbits and for studying the resulting vascularisation of the cornea.
(2) If the lesion is greater than a certain critical distance from the limbus no vascular response occurs. At less than this distance This edition follows the lines of its predecessors, and like them will be warmly welcomed. In the writing of text-books on ophthalmic surgery, it is difficult to find the mean between, on the one hand, the author's personal practice, which is often so individualistic as to be of little value except to himself and those who are psychologically in relation to him, and, on the other, a compilation of the views of the many distinguished exponents of ophthalmic surgery as an art, a compilation which would be so compendious as to be useless and to appal even the stoutest-hearted bibliophile. The work under review has long been recognised to be as happy a compromise as may perhaps be expected in an imperfect part of the world where scientific doctrine and practice are as yet independent of the state, although, even in it, some may have considered that an undue amount of space has been devoted to the principles of plastic surgery and reconstruction; this criticism, however, is hardly valid in the aftermath of the war. 
